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Summary
This report details the analyses performed under Task 9 of the University and Community
College System of Nevada (UCCSN) Cooperative Agreement with the US Department of Energy
(DOE). This task, titled "Analysis of Chemical Tracers in Conjunction with the Vadose Zone
Infiltration and Seepage Studies", provided for the development of analytical procedures and the
analysis of samples from a tracer test currently in progress at Alcove 8 /Niche 3 in the Exploratory
Studies Facility (ESF). The concentration of two tracers (bromide andpentafluorobenzoic acid) were
quantified in the initial injectate solution and also the seepage samples collected from Niche 3.
Samples were collected and transported to the Harry Reid Center for Environmental Studies (HRC)
by Lawrence Berkeley National Laboratories (LBNL) and US Geological Survey (USGS)
researchers. Samples were then analyzed using high performance liquid chromatography (HPLC)
forpentafluorobenzoic acid (PFBA) and ion chromatography for bromide. Implementing procedures
(IPLVs), written and approved in accordance with the Office of Civilian Radioactive Waste
Management (OCRWM) - approved UCCSN Quality Assurance Program, were followed for sample
control, sample analysis, and data reporting.
Four samples reflecting the concentrations of the tracers in the initial injectate solution were
analyzed. In these samples, the concentrations ranged from 485 - 492 ppm (mg/L) and 22.0 - 25.9
ppm (mg/L) for bromide and PFBA, respectively. A total of 154 samples from Niche 3 were
analyzed for bromide. The concentration of bromide in these samples ranged from 19 - 142 ppm.
Twenty five of these samples were analyzed in duplicate. The percent difference between duplicates
ranged from 0.1 % - 5% and the average was 0.8%. A total of 558 samples collected from Niche
3 were analyzed for PFBA. The concentration of PFBA ranged from <0.020- 5.51 ppm. Sixty one
of these samples were analyzed in triplicate. The percent relative standard deviations (%RSD)
between triplicate measurements ranged from 0.04% - 5%; the average %RSD was 1%.
Support for Infiltration and Seepage Studies in
Exploratory Studies Facility Niches and Alcoves
- Task 9 -
Final Report
by Irene M. Farnham
1. Introduction
The Harry Reid Center for Environmental Studies (HRC) provided analytical support for the
Infiltration and Seepage Studies in the Exploratory Studies Facility Niches and Alcoves. Analytical
support included developing procedures for measuring tracer concentrations and then performing
the analyses for the water samples generated from an Alcove 8 / Niche 3 tracer test. This is the final
report for UCCSN Task 9 which was completed on April 30, 2002. This report describes the PFBA
and bromide tracer analyses and results. Further work involving these analyses will continue in Task
35, " Chemical Analyses for Alcove 8 / Niche 3 Tracer Studies".
2. Methods
Lawrence Berkeley National Laboratory (LBNL) and US Geological Survey (USGS)
researchers performed all field work. The field work included preparing and introducing the tracer
injectate solutions as well as collecting the samples. Water samples were transported to the HRC
in accordance with LBNL sample collection, transportation, and chain of custody procedures. Once
samples were received at the HRC, Implementing Procedures (IPLVs), written and approved in
accordance with the OCRWM - approved UCCSN Quality Assurance Program, were followed for
sample control, sample analysis, and data reporting. Table 1 lists the IPLVs used for this task.
PFBA and bromide were analyzed using a high performance liquid chromatograph (HPLC)
with ultraviolet (UV) detection and an ion chromatograph (1C) with conductivity detection,
respectively. The analyses are detailed in the scientific notebook UCCSN-UNLV-036
(MOL.20020711.0266). The HPLC column, the injection volume, and the mobile phase
composition varied throughout the life of this task. Specific instrument conditions were selected so
that optimum separation of the PFBA and any chromatographic interferences present in the sample
matrix was achieved.
Table 1 Implementing Procedures
Number Title
IPLV-003
IPLV-004
IPLV-8.3 - Chain of
Custody Section only
IPLV-008
IPLV-017
Analytical and Top Loading Balance Use
High Performance Liquid Chromatograph Operation
Groundwater Sample Collection and Control
Measurement of Inorganic Anions in Water Samples
by the Ion Chromatography System
Pipettor Calibration Check
Early analyses were performed on a 5* m Supelcosil LC-18 column (15 x 4.6) and later analyses
were performed on a 5« m Supelcosil LC-abz column (15 x 4.6). The HPLC mobile phase solvents
consisted of HPLC Grade acetonitrile (Burdick & Jackson) and 0.05M KH2PO4 (Fisher Scientific)
adjusted to apH of 2.2 - 2.7 with H3PO4 (J.T. Baker). A detection wavelength of 230nm was used.
The 1C mobile phase consisted of 3.5 mM Na2CO3 (Fisher Scientific) / ImM NaHCO3 (J.T. Baker)
with a flow rate of 1.2 mL/min. A 250mm Dionex anion exchange column (AS 14), a 50mm Dionex
guard column (AG14) and a 50* L injection volume were used for all bromide analyses.
Each instrument was calibrated prior to analyzing the samples using five to eight calibration
standards. The PFBA standard used to prepare the calibration standards was prepared directly from
the tracer stock used for field testing because NIST traceable standards are not available for this
compound. A NIST traceable standard purchased from a Yucca Mountain approved qualified
supplier (ERA) was used to prepare the bromide calibration standards. The accuracy of standards
preparation was determined using initial calibration check (ICC) standards which were prepared
independently of the calibration standards. In order to proceed with the analyses, the ICC was
required to be within 10% of its prepared concentration. The ICC for bromide was prepared from
the tracer stock used for field testing. The ICC for PFBA was prepared from solid purchased from
Oakwood Products. The precision of the measurements was determined by analyzing a subset of
samples in duplicate or triplicate; aliquots of sample were placed in two (duplicate) or three
(triplicate) separate autosampler vials and analyzed.
Verification of all data was performed to check compliance to the IPLVs and to verify the
accuracy of data reduction. Internal technical review was documented on the data and in the
scientific notebook. Electronic data were controlled in accordance with QAP-3.1 "Control of
Electronic Data". No software requiring qualification was used for this task.
3. Results and Discussion
The results of the analyses, as well as the analysis date, are reported in Appendix A (PFBA)
and Appendix B (Bromide). The data tracking numbers for these concentration data are
MO0205UCC009IF.001 for PFBA and MO0205UCC009IF.002 for bromide. Four samples
consisting of the initial tracer injectate solutions were analyzed. The concentration of PFBA in these
samples ranged from 22.0 ppm (mg/L) in sample 577302 to 25.9 ppm in sample 577300 (Appendix
A). The concentration of bromide ranged from 485 ppm in sample 577934 - 492 ppm in sample
577302 (Appendix B). A total of 154 samples from Niche 3 were analyzed for bromide. The
concentration of bromide in these samples ranged from 19 -142 ppm (Appendix B). A total of 558
samples collected from Niche 3 were analyzed for PFBA. The concentration of PFBA ranged from
<0.020-5.51ppm (Appendix A).
Sixty one samples were analyzed in triplicate for PFBA (Appendix C). The average, standard
deviation, and percent relative standard deviations (%RSD) of each set of triplicates are shown in
Appendix C. The %RSD between triplicate measurements ranged from 0.04% - 5%; the average
%RSD was 1%. Twenty five samples were analyzed in duplicate for bromide (Appendix D). The
average and percent difference for each set of duplicates are shown in Appendix D. The percent
difference between duplicates ranged from 0.1 % - 5% and the average was 0.8%.
Appendix A
Pentafluorobenzoic Acid
Concentration Data
Sample Name
Alcove 8 Tracer reservoir
Alcove 8 Tracer reservoir
Alcove 8 Tracer reservoir
Alcove 8 Tracer reservoir
Alcove 8 Trench #4 Tracer
Alcove 8 Trench #4 Tracer
Alcove 8 Trench #4 Tracer
Alcove 8 Trench #4 Tracer
Alcove 8 Tracer Injectate
Alcove 8 Tracer Injectate
Bar Code
577300
577300
577300
577300
577302
577302
577302
577302
574934
574935
PFBA
(ppm)
25.5
25.5
25.9
25.9
22.2
22.0
22.6
22.3
25.0
25.1
Analysis Date
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
29Sep01
29Sep01
Sample Name
Niche 3 effluent #1
Niche 3 effluent #1
Niche 3 effluent #1
Niche 3 effluent #2
Niche 3 effluent #3
Niche 3 effluent #4
Niche 3 effluent #5
Niche 3 effluent #6
Niche 3 effluent #7
Niche 3 effluent #8
Niche 3 effluent #8
Niche 3 effluent #8
Niche 3 effluent #9
Niche 3 effluent #10
Niche 3 effluent #1 1
Niche 3 effluent #12
Niche 3 effluent #13
Niche 3 effluent #14
Niche 3 effluent #15
Niche 3 effluent #15
Niche 3 effluent #15
Niche 3 effluent #16
Niche 3 effluent #41
Niche 3 effluent #42
Niche 3 effluent #43
Niche 3 effluent #44
Niche 3 effluent #45
Niche 3 effluent #46
Niche 3 effluent #47
Niche 3 effluent #48
Niche 3 effluent #48
Niche 3 effluent #48
Niche 3 effluent #49
Niche 3 effluent #49
Niche 3 effluent #49
Niche 3 effluent #50
Niche 3 effluent #51
Niche 3 effluent #52
Bar Code
577226
577226
577226
577227
577228
577229
577230
577231
577232
577233
577233
577233
577234
577235
577236
577237
577238
577239
577240
577240
577240
577241
577242
577243
577244
577245
577246
577247
577248
577249
577249
577249
577250
577250
577250
577251
577252
577253
PFBA
(ppm)
O.020
O.020
<0.020
<0.020
<0.020
O.020
O.020
O.020
0.020
O.020
O.020
<0.020
O.020
<0.020
<0.020
<0.020
<0.020
O.020
<0.020
O.020
O.020
<0.020
<0.020
<0.020
<0.020
<0.020
O.020
<0.020
O.020
O.020
<0.020
O.020
O.020
<0.020
O.020
<0.020
O.020
O.020
Analysis Date
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
230ct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
Sample Name
Niche 3 effluent #53
Niche 3 effluent #54
Niche 3 effluent #54
Niche 3 effluent #54
Niche 3 effluent #55
Niche 3 effluent #56
Niche 3 effluent #57
Niche 3 effluent #58
Niche 3 effluent #59
Niche 3 effluent #60
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #22
Niche 3 effluent #23
Niche 3 effluent #24
Niche 3 effluent #25
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #41
Niche 3 effluent #22
Niche 3 effluent #23
Niche 3 effluent #24
Niche 3 effluent #25
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #28
Niche 3 effluent #28
Niche 3 effluent #28
Niche 3 effluent #41
Niche 3 effluent #42
Niche 3 effluent #43
Niche 3 effluent #44
Niche 3 effluent #45
Niche 3 effluent #46
Niche 3 effluent #47
Niche 3 effluent #48
Niche 3 effluent #49
Niche 3 effluent #50
Niche 3 effluent #50
Niche 3 effluent #50
Niche 3 effluent #51
Niche 3 effluent #52
Niche 3 effluent #53
Niche 3 effluent #54
Niche 3 effluent #55
Niche 3 effluent #56
Niche 3 effluent #21
Niche 3 effluent #22
Bar Code
577254
577255
577255
577255
577256
577257
577258
577259
577260
577261
577262
577262
577262
577263
577264
577265
577266
577267
577268
577167
577166
577165
577164
577163
577162
577161
577160
577160
577160
577159
577158
577157
577156
577155
577154
577153
577152
577151
577150
577150
577150
577149
577148
577147
577146
577145
577144
577129
577128
PFBA
(ppm)
0.023
0.022
0.022
0.021
0.026
0.060
0.091
0.169
0.158
0.176
0.141
0.142
0.147
0.084
0.055
0.132
0.190
0.331
0.389
2.97
3.04
3.20
3.21
3.26
3.32
3.46
3.43
3.54
3.53
0.91
0.95
1.10
1.05
1.15
1.23
1.25
1.50
1.45
1.39
1.44
1.43
1.42
1.47
1.45
1.53
1.54
1.60
1.37
0.70
Analysis Date
23Oct01
23Oct01
23Oct01
23Oct01
230ct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
23Oct01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
Sample Name
Niche 3 effluent #23
Niche 3 effluent #24
Niche 3 effluent #25
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #28
Niche 3 effluent #29
Niche 3 effluent #30
Niche 3 effluent #30
Niche 3 effluent #30
Niche 3 effluent #31
Niche 3 effluent #32
Niche 3 effluent #33
Niche 3 effluent #57
Niche 3 effluent #57
Niche 3 effluent #57
Niche 3 effluent #56
Niche 3 effluent #55
Niche 3 effluent #54
Niche 3 effluent #53
Niche 3 effluent #52
Niche 3 effluent #51
Niche 3 effluent #50
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #14
Niche 3 effluent #14
Niche 3 effluent #14
Niche 3 effluent #13
Niche 3 effluent #12
Niche 3 effluent #11
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #3
Bar Code
577127
577126
577125
577124
577123
577122
577121
577120
577120
577120
577119
577118
577117
577100
577100
577100
577101
577102
577103
577104
577105
577106
577107
577108
577109
577110
577110
577110
577111
577112
577113
577114
577115
577116
577130
577130
577130
577131
577132
577133
577134
577135
577136
577137
577138
577139
577140
577141
577141
PFBA
(ppm)
1.13
0.97
1.06
1.31
1.24
1.37
1.48
1.63
1.70
1.66
1.79
1.82
2.16
0.531
0.536
0.533
0.488
0.464
0.415
0.394
0.386
0.359
0.358
0.346
0.322
0.318
0.312
0.310
0.320
0.280
0.268
0.259
0.255
0.265
0.141
0.155
0.144
0.140
0.130
0.134
0.121
0.115
0.108
0.102
0.099
0.093
0.082
0.074
0.071
Analysis Date
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
09Nov01
14Nov01
14Nov01
14Nov01
14Nov01
14Nov01
HNovOl
14Nov01
14Nov01
HNovOl
HNovOl
14Nov01
14Nov01
14Nov01
14Nov01
14Nov01
HNovOl
HNovOl
HNovOl
HNovOl
14Nov01
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
Sample Name
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #9
Niche 3 effluent #9
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #12
Niche 3 effluent #11
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #26
Niche 3 effluent #16
Niche 3 effluent #15
Niche 3 effluent #14
Niche 3 effluent #13
Niche 3 effluent #12
Niche 3 effluent #1 1
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #6
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #64
Niche 3 effluent #63
Niche 3 effluent #62
Niche 3 effluent #61
Niche 3 effluent #61
Niche 3 effluent #61
Niche 3 effluent #60
Niche 3 effluent #59
Niche 3 effluent #58
Niche 3 effluent #8
Niche 3 effluent #8
Niche 3 effluent #8
Bar Code
577141
577142
577143
577168
577168
577168
577169
577170
577171
577172
577173
577174
577175
577176
577196
577197
577198
577199
577267
577273
577274
577275
577276
577277
577278
577279
577280
577281
577282
577283
577283
577283
577284
577285
577286
577287
577288
577293
577294
577295
577296
577296
577296
577297
577298
577299
1014500
1014500
1014500
PFBA
(ppm)
0.076
0.065
0.071
0.264
0.272
0.274
0.253
0.249
0.234
0.221
0.214
0.209
0.205
0.198
0.447
0.438
0.432
0.417
0.336
O.020
O.020
O.020
0.020
O.020
<0.020
O.020
O.020
<0.020
O.020
<0.020
<0.020
O.020
<0.020
<0.020
<0.020
<0.020
O.020
0.537
0.550
0.477
0.503
0.509
0.513
0.486
0.469
0.523
0.406
0.388
0.397
Analysis Date
HNovOl
14Nov01
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
HNovOl
Sample Name
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #30
Niche 3 effluent #29
Niche 3 effluent #28
Niche 3 effluent #27
Niche 3 effluent #26
Niche 3 effluent #25
Niche 3 effluent #25
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #46
Niche 3 effluent #21
Niche 3 effluent #22
Niche 3 effluent #23
Niche 3 effluent #24
Niche 3 effluent #25
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #28
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #42
Niche 3 effluent #43
Niche 3 effluent #44
Niche 3 effluent #45
Niche 3 effluent #46
Niche 3 effluent #47
Niche 3 effluent #48
Niche 3 effluent #49
Niche 3 effluent #50
Niche 3 effluent #51
Niche 3 effluent #51
Niche 3 effluent #51
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #19
Niche 3 effluent #18
Niche 3 effluent #17
Niche 3 effluent #1 7
Bar Code
1014501
1014502
1014503
1014504
1014505
1014506
1014507
1014595
1014596
1014597
1014598
1014599
1014200
1014200
1014200
1014201
1014202
1014203
1014204
1014205
577195
577194
577193
577192
577191
577190
577189
577188
577187
577187
577187
577186
577185
577184
577183
577182
577181
577180
577179
577178
577177
577177
577177
1014556
1014557
1014558
1014559
1014560
1014560
PFBA
(ppm)
0.371
0.360
0.350
0.335
0.328
0.304
0.305
3.95
3.85
3.97
4.10
4.04
4.27
4.23
4.22
4.11
4.19
4.08
4.37
1.69
3.94
3.65
4.23
3.90
3.69
3.74
3.83
3.84
1.42
1.40
1.40
1.28
1.50
1.41
1.48
1.78
1.99
2.00
2.00
2.01
2.02
2.01
2.00
4.45
5.51
0.89
0.88
0.85
0.85
Analysis Date
14Nov01
14Nov01
14Nov01
14Nov01
14Nov01
14Nov01
14Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
10
Sample Name
Niche 3 effluent #17
Niche 3 effluent #16
Niche 3 effluent #15
Niche 3 effluent #21
Niche 3 effluent #22
Niche 3 effluent #23
Niche 3 effluent #24
Niche 3 effluent #25
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #28
Niche 3 effluent #29
Niche 3 effluent #29
Niche 3 effluent #29
Niche 3 effluent #30
Niche 3 effluent #41
Niche 3 effluent #42
Niche 3 effluent #43
Niche 3 effluent #44
Niche 3 effluent #45
Niche 3 effluent #46
Niche 3 effluent #47
Niche 3 effluent #48
Niche 3 effluent #49
Niche 3 effluent #49
Niche 3 effluent #49
Niche 3 effluent #50
Niche 3 effluent #51
Niche 3 effluent #42
Niche 3 effluent #42
Niche 3 effluent #42
Niche 3 effluent #50
Niche 3 effluent #32
Niche 3 effluent #31
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #8
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #55
Niche 3 effluent #54
Niche 3 effluent #53
Niche 3 effluent #53
Bar Code
1014560
1014561
1014562
1014528
1014527
1014526
1014525
1014524
1014523
1014522
1014521
1014520
1014520
1014520
1014519
1014518
1014517
1014516
1014515
1014514
1014513
1014512
1014511
1014510
1014510
1014510
1014509
1014508
1014590
1014590
1014590
1014592
1014593
1014594
1014529
1014530
1014530
1014530
1014531
1014532
1014533
1014534
1014535
1014536
1014537
1014538
1014539
1014540
1014540
PFBA
(ppm)
0.84
0.87
0.82
4.02
3.97
4.19
4.20
4.12
4.15
4.18
4.31
4.33
4.33
4.34
4.37
2.51
2.30
2.27
2.24
2.25
2.23
2.24
2.23
2.29
2.27
2.26
2.28
2.31
2.68
2.65
2.67
2.58
3.80
3.72
0.62
0.60
0.60
0.59
0.60
0.57
0.56
0.55
0.54
0.53
0.50
2.49
2.57
2.51
2.53
Analysis Date
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
!9Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
11
Sample Name
Niche 3 effluent #53
Niche 3 effluent #52
Niche 3 effluent #51
Niche 3 effluent #50
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #43
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #14
Niche 3 effluent #13
Niche 3 effluent #12
Niche 3 effluent #11
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #7
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #56
Niche 3 effluent #55
Niche 3 effluent #54
Niche 3 effluent #53
Niche 3 effluent #53
Niche 3 effluent #53
Niche 3 effluent #52
Niche 3 effluent #51
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Bar Code
1014540
1014541
1014542
1014543
1014544
1014545
1014546
1014547
1014548
1014549
1014550
1014550
1014550
1014551
1014552
1014553
1014554
1014555
1014563
1014564
1014565
1014566
1014567
1014568
1014569
1014570
1014570
1014570
1014571
1014572
1014573
1014574
1014575
1014576
1014577
1014578
1014579
1014580
1014580
1014580
1014581
1014582
1014583
1014584
1014585
1014586
1014587
1014588
1014589
PFBA
(ppm)
2.49
2.52
2.51
2.48
2.46
2.47
2.45
2.49
2.55
2.48
2.47
2.49
2.52
2.53
2.63
4.07
4.02
4.05
0.80
0.78
0.06
0.77
0.78
0.76
0.75
0.72
0.73
0.73
0.73
0.72
0.71
0.71
0.69
0.68
2.56
2.54
2.59
2.53
2.53
2.56
2.55
2.59
2.59
2.58
2.58
2.59
2.68
2.63
2.64
Analysis Date
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
19Nov01
12
Sample Name
Niche 3 effluent #45
Niche 3 effluent #16
Niche 3 effluent #16
Niche 3 effluent #16
Niche 3 effluent #13
Niche 3 effluent #10
Niche 3 effluent #7
Niche 3 effluent #4
Niche 3 effluent #1
Niche 3 effluent #56
Niche 3 effluent #53
Niche 3 effluent #50
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #44
Niche 3 effluent #41
Niche 3 effluent #29
Niche 3 effluent #26
Niche 3 effluent #23
Niche 3 effluent #21
Niche 3 effluent #42
Niche 3 effluent #14
Niche 3 effluent #13
Niche 3 effluent #12
Niche 3 effluent #11
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Niche 3 effluent #5
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #56
Niche 3 effluent #55
Niche 3 effluent #54
Niche 3 effluent #53
Niche 3 effluent #52
Niche 3 effluent #51
Niche 3 effluent #47
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Bar Code
1014206
1014271
1014271
1014271
1014272
1014273
1014274
1014275
1014276
1014277
1014278
1014279
1014280
1014280
1014280
1014281
1014282
1014283
1014284
1014285
1014286
1014287
1014211
1014212
1014213
1014214
1014215
1014216
1014217
1014218
1014219
1014220
1014220
1014220
1014221
1014222
1014223
1014224
1014225
1014226
1014227
1014228
1014229
1014230
1014234
1014253
1014254
1014255
1014256
PFBA
(ppm)
1.80
1.30
1.29
1.32
1.32
1.34
1.34
1.27
1.30
2.37
2.26
2.30
2.34
2.33
2.34
2.38
2.66
3.10
3.39
4.09
4.18
2.37
1.16
.21
.11
.08
.10
.06
1.08
1.07
1.00
1.03
1.06
1.00
0.99
1.01
1.01
0.98
2.52
2.52
2.59
2.50
2.50
2.51
2.56
1.22
1.24
1.21
1.23
Analysis Date
19Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
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Sample Name
Niche 3 effluent #1
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #50
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #43
Niche 3 effluent #30
Niche 3 effluent #29
Niche 3 effluent #28
Niche 3 effluent #27
Niche 3 effluent #26
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #23
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #41
Niche 3 effluent #3
Niche 3 effluent #3
Niche 3 effluent #3
Niche 3 effluent #1
Niche 3 effluent #49
Niche 3 effluent #46
Bar Code
1014257
1014258
1014259
1014260
1014260
1014260
1014261
1014262
1014263
1014264
1014265
1014266
1014267
1014268
1014269
1014270
1014270
1014270
1014231
1014232
1014233
1014235
1014236
1014237
1014238
1014239
1014240
1014240
1014240
1014241
1014243
1014244
1014245
1014246
1014247
1014248
1014249
1014250
1014250
1014250
1014251
1014252
1014591
1014400
1014400
1014400
1014401
1014402
1014403
PFBA
(ppm)
1.28
2.46
2.41
2.43
2.47
2.48
2.49
2.52
2.54
2.52
2.58
2.77
3.57
3.60
3.65
3.66
3.64
3.68
2.57
2.54
2.58
2.64
2.62
2.66
2.68
2.70
2.86
2.88
2.87
2.11
3.61
3.58
3.61
3.61
3.67
3.71
3.65
3.70
3.72
3.71
3.79
3.94
2.86
1.44
1.43
1.43
1.45
2.14
2.15
Analysis Date
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
29Nov01
OSDecOl
05Dec01
OSDecOl
05Dec01
OSDecOl
OSDecOl
OSDecOl
OSDecOl
OSDecOl
05Dec01
05Dec01
OSDecOl
OSDecOl
05Dec01
OSDecOl
OSDecOl
OSDecOl
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
14
Sample Name
Niche 3 effluent #43
Niche 3 effluent #41
Niche 3 effluent #25
Niche 3 effluent #23
Niche 3 effluent #21
Niche 3 effluent #8
Niche 3 effluent #5
Niche 3 effluent #5
Niche 3 effluent #5
Niche 3 effluent #3
Niche 3 effluent #1
Niche 3 effluent #56
Niche 3 effluent #53
Niche 3 effluent #50
Niche 3 effluent #47
Niche 3 effluent #44
Niche 3 effluent #41
Niche 3 effluent #30
Niche 3 effluent #27
Niche 3 effluent #27
Niche 3 effluent #27
Niche 3 effluent #24
Niche 3 effluent #21
Niche 3 effluent #3
Niche 3 effluent #1
Niche 3 effluent #49
Niche 3 effluent #46
Niche 3 effluent #43
Niche 3 effluent #41
Niche 3 effluent #12
Niche 3 effluent #12
Niche 3 effluent #12
Niche 3 effluent #9
Niche 3 effluent #6
Niche 3 effluent #3
Niche 3 effluent #1
Niche 3 effluent #52
Niche 3 effluent #49
Niche 3 effluent #46
Niche 3 effluent #46
Niche 3 effluent #43
Niche 3 effluent #41
Niche 3 effluent #34
Niche 3 effluent #34
Niche 3 effluent #34
Niche 3 effluent #31
Niche 3 effluent #28
Niche 3 effluent #25
Niche 3 effluent #23
Bar Code
1014404
1014405
1014406
1014407
1014408
1014409
1014410
1014410
1014410
1014411
1014412
1014413
1014414
1014415
1014416
1014417
1014418
1014419
1014420
1014420
1014420
1014421
1014422
1014424
1014425
1014426
1014427
1014428
1014429
1014430
1014430
1014430
1014431
1014432
1014433
1014434
1014435
1014436
1014437
1014437
1014438
1014439
1014440
1014440
1014440
1014441
1014442
1014443
1014444
PFBA
(ppm)
2.20
2.40
3.18
3.42
3.55
1.48
1.46
1.46
1.47
1.46
1.50
2.04
1.96
2.01
2.03
2.08
2.29
2.87
2.83
2.84
2.81
3.05
3.62
1.58
1.56
1.81
1.84
1.86
2.02
1.55
1.53
1.50
1.59
1.65
1.59
1.61
1.61
1.75
1.75
1.72
1.76
1.83
2.64
2.64
2.65
2.52
2.62
2.60
2.81
Analysis Date
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
07Dec01
OTDecOl
07Dec01
07Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
13Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
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Sample Name
Niche 3 effluent #21
Niche 3 effluent #9
Niche 3 effluent #6
Niche 3 effluent #3
Niche 3 effluent #1
Niche 3 effluent #53
Niche 3 effluent #53
Niche 3 effluent #53
Niche 3 effluent #50
Niche 3 effluent #47
Niche 3 effluent #45
Niche 3 effluent #43
Niche 3 effluent #41
Niche 3 effluent #33
Niche 3 effluent #30
Niche 3 effluent #27
Niche 3 effluent #24
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #24
Niche 3 effluent #21
Niche 3 effluent #25
Niche 3 effluent #25
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Tray 6
Niche 3 effluent #20
Niche 3 effluent #19
Niche 3 effluent #18
Niche 3 effluent #17
Niche 3 effluent #16
Niche 3 effluent #16
Niche 3 effluent #16
Niche 3 effluent #15
Niche 3 effluent #14
Niche 3 effluent #13
Niche 3 effluent #12
Niche 3 effluent #11
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #6
Niche 3 effluent #6
Bar Code
1014445
1014446
1014447
1014448
1014449
1014450
1014450
1014450
1014451
1014452
1014453
1014454
1014455
1014456
1014457
1014458
1014459
1014460
1014460
1014460
1014459
1014460
1014300
1014300
1014300
1014301
1014302
1014303
1014304
1014305
1014306
1014307
1014308
1014309
1014310
1014310
1014310
1014311
1014312
1014313
1014314
1014315
1014316
1014317
1014318
1014319
1014320
1014320
1014320
PFBA
(ppm)
2.83
1.59
1.57
1.58
1.63
1.50
1.49
1.51
1.52
1.55
1.56
1.58
1.70
1.95
1.85
1.99
2.17
2.16
2.16
2.15
2.20
2.15
2.01
2.00
2.00
2.13
2.21
2.13
2.11
1.91
1.53
1.53
1.53
1.53
1.57
1.56
1.57
1.57
1.60
1.57
1.57
1.60
1.56
1.59
1.61
1.58
1.58
1.59
1.59
Analysis Date
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
20Dec01
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
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Sample Name
Niche 3 effluent #5
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent*]
Niche 3 effluent #35
Niche 3 effluent #34
Niche 3 effluent #33
Niche 3 effluent #32
Niche 3 effluent #31
Niche 3 effluent #31
Niche 3 effluent #31
Niche 3 effluent #30
Niche 3 effluent #29
Niche 3 effluent #28
Niche 3 effluent #27
Niche 3 effluent #26
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #21
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #43
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #26
Niche 3 effluent #26
Niche 3 effluent #27
Niche 3 effluent #27
Niche 3 effluent #1 1
Niche 3 effluent #10
Niche 3 effluent #9
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #6
Niche 3 effluent #5
Bar Code
1014321
1014322
1014323
1014324
1014325
1014326
1014327
1014328
1014329
1014330
1014330
1014330
1014331
1014332
1014333
1014334
1014335
1014336
1014337
1014338
1014339
1014340
1014340
1014340
1014461
1014462
1014463
1014464
1014465
1014466
1014467
1014468
1014469
1014470
1014470
1014470
1014471
1014472
1014474
1014474
1014473
1014473
1014341
1014342
1014343
1014344
1014345
1014346
1014347
PFBA
(ppm)
1.55
1.57
1.61
1.63
1.63
1.70
1.64
1.69
1.75
1.86
1.88
1.86
1.82
1.78
1.88
1.95
1.85
1.99
2.04
2.03
3.27
2.60
2.54
2.56
1.59
1.56
1.60
1.65
1.4]
1.41
1.42
1.43
1.44
1.47
1. 44
1.44
1.45
1.52
2.03
2.02
2.09
2.04
1.44
1.44
1.42
1.41
1.41
1.41
1.43
Analysis Date
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
4-Jan-02
18-Jan-02
4-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
1 8-Jan-02
1 8-Jan-02
1 8-Jan-02
1 8-Jan-02
17
Sample Name
Niche 3 effluent #4
Niche 3 effluent #3
Niche 3 effluent #2
Niche 3 effluent #2
Niche 3 effluent #2
Niche 3 effluent #1
Niche 3 effluent #53
Niche 3 effluent #52
Niche 3 effluent #51
Niche 3 effluent #50
Niche 3 effluent #49
Niche 3 effluent #48
Niche 3 effluent #47
Niche 3 effluent #46
Niche 3 effluent #45
Niche 3 effluent #45
Niche 3 effluent #45
Niche 3 effluent #44
Niche 3 effluent #43
Niche 3 effluent #42
Niche 3 effluent #41
Niche 3 effluent #31
Niche 3 effluent #30
Niche 3 effluent #29
Niche 3 effluent #28
Niche 3 effluent #27
Niche 3 effluent #26
Niche 3 effluent #26
Niche 3 effluent #26
Niche 3 effluent #25
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Tray 7
Tray 6
Tray 23 and 9
U2-T1
U3-T5
U3-T5
U3-T5
U3-T2
U2-T1
U3-T5
U3-T2
U3-T2
U2-T1
U3-T2
U3-T5
Bar Code
1014348
1014349
1014350
1014350
1014350
1014351
1014352
1014353
1014354
1014355
1014356
1014357
1014358
1014359
1014360
1014360
1014360
1014361
1014362
1014363
1014364
1014365
1014366
1014367
1014368
1014369
1014370
1014370
1014370
1014371
1014372
1014373
1014374
1014375
1014376
1014377
1014378
1014379
1014380
1014380
1014380
1014381
1014382
1014383
1014384
1014384
1014385
1014386
1014387
PFBA
(ppm)
1.44
1.46
1.45
1.45
1.44
1.51
0.99
1.06
1.07
1.07
1.07
1.08
1.08
1.09
1.11
1.12
1.12
1.09
1.10
1.11
1,19
1.54
1.64
1.64
1.62
1.65
1.67
1.68
1.66
1.82
1.92
2.03
2.05
2.54
1.52
2.37
0.95
1.40
0.94
0.96
0.95
1.33
1.21
0.92
1.37
1.39
1.23
1.24
0.84
Analysis Date
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
1 8-Jan-02
1 8-Jan-02
18-Jan-02
1 8-Jan-02
1 8-Jan-02
1 8-Jan-02
1 8-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
1 8-Jan-02
1 8-Jan-02
1 8-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
18-Jan-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
18
Sample Name
U2-T1
U3-T2
U3-T5
U3-T5
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T5
U3-T2
U3-T2
U3-T2
U2-T1
U2-T1
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U2-T1
U3-T2
U3-T2
U3-T5
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U3-T5
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U3-T5
U3-T5
Bar Code
1014388
1014389
1014390
1014390
1014390
1014391
1014392
1014393
1014492
1014493
1014494
1014494
1014494
1014397
1014397
1014397
1014487
1014496
1014497
1014498
1014499
1017000
1017001
1017002
1017005
1017005
1017006
1017006
1017007
1017007
1017008
1017009
1017010
1017012
1017013
1017014
1017015
1017016
1017017
1017017
1017017
1017019
1017020
1017021
1017023
1017024
1017025
1017025
1017025
PFBA
(ppm)
2.14
1.27
0.81
0.79
0.80
1.26
1.25
0.79
1.10
0.88
1.25
1.27
1.30
0.83
0.84
0.84
1.09
0.69
0.60
1.02
0.59
0.58
1.04
0.59
0.60
0.57
0.97
0.95
0.57
0.56
0.64
0.93
0.55
0.62
0.92
0.54
0.60
0.93
0.50
0.50
0.52
0.48
0.99
0.77
0.62
0.94
0.49
0.48
0.50
Analysis Date
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
7-Feb-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
8-Mar-02
28-Mar-02
8-Mar-02
28-Mar-02
8-Mar-02
28-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
8-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
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Sample Name
U3-T2
U3-T5
U3-T2
U3-T5
U3-T2
U3-T5
U3-T2
U3-T2 dup
U3-T5
Bar Code
1017029
1017030
1017031
1017032
1017035
1017036
1017038
1017038
1017039
PFBA
(ppm)
0.91
0.44
0.89
0.43
0.95
0.45
0.92
0.93
0.43
Analysis Date
28-Mar-02
28-Mar-02
28-Mar-02
28-Mar-02
8-Apr-02
8-Apr-02
8-Apr-02
8-Apr-02
8-Apr-02
20
Appendix B
Bromide
Concentration Data
21
Sample Name
Alcove 8 Tracer reservoir
Alcove 8 Trench #4 Tracer
Alcove 8 Trench #4 Tracer
Alcove 8 Tracer Injectate
Alcove 8 Tracer Injectate
Alcove 8 Tracer Injectate
Bar Code
577300
577302
577302
577934
577934
577935
Bromide
(ppm)
488
491
492
485
485
490
Analysis Date
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
Sample Name
Niche 3 effluent #56
Niche 3 effluent #57
Niche 3 effluent #47
Niche 3 effluent #45
Niche 3 effluent #33
Niche 3 effluent #31
Niche 3 effluent #25
Niche 3 effluent #14
Niche 3 effluent #14
Niche 3 effluent #6
Niche 3 effluent #54
Niche 3 effluent #45
Niche 3 effluent #28
Niche 3 effluent #28
Niche 3 effluent #23
Niche 3 effluent #9
Niche 3 effluent #4
Niche 3 effluent #51
Niche 3 effluent #46
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #41
Niche 3 effluent #27
Niche 3 effluent #16
Niche 3 effluent #80
Niche 3 effluent #77
Niche 3 effluent #73
Niche 3 effluent #64
Niche 3 effluent #32
Niche 3 effluent #1
Niche 3 effluent #14
Niche 3 effluent #45
Niche 3 effluent #55
Niche 3 effluent #60
Niche 3 effluent #23
Niche 3 effluent #26
Niche 3 effluent #26
Niche 3 effluent #26
Bar Code
575096
577100
577110
577112
577117
577119
577125
577130
577130
577138
577146
577155
577160
577160
577165
577168
577173
577177
577182
577187
577187
577187
577189
577201
577208
577211
577215
577218
577224
577226
577239
577246
577256
577261
577264
577267
577267
577267
Bromide
(ppm)
21.2
25.4
24.2
23.4
56.3
48.0
39.9
22.4
22.3
21.3
38.9
35.1
83.1
82.8
76.9
23.3
22.7
47.3
44.2
37.5
37.7
38.5
92.4
19.0
21.0
19.4
19.5
19.4
30.2
21.4
19.7
21.3
21.0
22.9
61.1
34.1
34.2
34.2
Analysis Date
01Apr02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
31Jan02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
31Jan02
01Apr02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
22
Sample Name
Niche 3 effluent #14
Niche 3 effluent #2
Niche 3 effluent #49
Niche 3 effluent #44
Niche 3 effluent #21
Niche 3 effluent #7
Niche 3 effluent #56
Niche 3 effluent #50
Niche 3 effluent #43
Niche 3 effluent #28
Niche 3 effluent #22
Niche 3 effluent #5
Niche 3 effluent #46
Niche 3 effluent #24
Niche 3 effluent #24
Niche 3 effluent #7
Niche 3 effluent #56
Niche 3 effluent #29
Niche 3 effluent #29
Niche 3 effluent #26
Niche 3 effluent #23
Niche 3 effluent #23
Niche 3 effluent #25
Niche 3 effluent #21
Niche 3 effluent #14
Niche 3 effluent #35
Niche 3 effluent #3 1
Niche 3 effluent #31
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #2
Niche 3 effluent #41
Niche 3 effluent #30
Niche 3 effluent #30
Niche 3 effluent #24
Niche 3 effluent #23
Niche 3 effluent #22
Niche 3 effluent #21
Tray 7
Tray 6
Tray 23 and 9
U2-T1
U2-T1
U3-T5
U3-T2
U2-T1
U3-T5
U3-T2
Niche 3 effluent #3
Bar Code
577275
577287
577359
577364
1014204
1014218
1014225
1014231
1014241
1014245
1014251
1014253
1014261
1014267
1014267
1014274
1014277
1014283
1014283
1014284
1014285
1014285
1014300
1014304
1014312
1014326
1014330
1014330
1014339
1014340
1014350
1014364
1014366
1014366
1014372
1014373
1014374
1014375
1014376
1014377
1014378
1014379
1014379
1014380
1014381
1014382
1014383
1014383
1014400
Bromide
(ppm
21.9
21.3
20.3
21.0
107.6
32.7
68.6
65.6
58.9
100.8
105.5
37.5
69.9
104.9
105.1
40.8
69.4
96.5
95.6
97.6
142
142
75.0
83.8
52.5
78.0
74.4
75.1
119.5
96.6
50.8
48.3
73.8
73.3
80.1
86.7
90.4
123
57.8
99.7
45.5
77.0
76.6
45.3
51.3
60.6
44.6
43.9
43.7
Analysis Date
31Jan02
31Jan02
01Apr02
01Apr02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
01Feb02
01Feb02
01Feb02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
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Sample Name
Niche 3 effluent #21
Niche 3 effluent #56
Niche 3 effluent #30
Niche 3 effluent #1
Niche 3 effluent #41
Niche 3 effluent #3
Niche 3 effluent #43
Niche 3 effluent #41
Niche 3 effluent #34
Niche 3 effluent #21
Niche 3 effluent #47
Niche 3 effluent #27
Niche 3 effluent #27
Niche 3 effluent #24
Niche 3 effluent #1
Niche 3 effluent #43
Niche 3 effluent #26
Niche 3 effluent #8
Niche 3 effluent #7
Niche 3 effluent #51
Niche 3 effluent #41
Niche 3 effluent #29
Niche 3 effluent #24
Niche 3 effluent #21
Niche 3 effluent #8
Niche 3 effluent #1
Niche 3 effluent #1
Niche 3 effluent #55
Niche 3 effluent #25
Niche 3 effluent #22
Niche 3 effluent #21
Niche 3 effluent #17
Niche 3 effluent #13
Niche 3 effluent #10
Niche 3 effluent #56
Niche 3 effluent #45
Niche 3 effluent #32
Niche 3 effluent #27
U3-T2
U3-T2
U2-T1
U2-T1
U3-T2
U3-T2
U3-T5
U3-T5
U2-T1
U2-T1
U3-T2
Bar Code
1014408
1014413
1014419
1014425
1014429
1014433
1014438
1014439
1014440
1014445
1014452
1014458
1014458
1014459
1014464
1014470
1014474
1014500
1014501
1014508
1014518
1014520
1014525
1014528
1014530
1014537
1014537
1014538
1014553
1014556
1014557
1014560
1014564
1014567
1014577
1014587
1014593
1014598
1014384
1014384
1014385
1014385
1014386
1014386
1014387
1014387
1014388
1014388
1014389
Bromide
(ppm
107
63.2
100
46.6
64.6
48.7
59.2
60.7
80.9
88.1
54.6
73.8
74.1
80.1
53.3
53.0
76.5
24.3
24.0
53.6
59.0
109
104
96.5
26.1
26.5
26.4
62.3
102
111
141
30.2
30.5
30.7
66.9
65.8
103
108
50.5
50.6
62.6
60.2
48.6
48.2
41.5
41.5
80.9
81.4
50.5
Analysis Date
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
01Feb02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
31Jan02
01Feb02
31Jan02
01Feb02
01Feb02
31Jan02
01Feb02
01Feb02
01Feb02
31Jan02
01Feb02
01Feb02
01Feb02
01Feb02
31Jan02
31Jan02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
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Sample Name
U3-T2
U3-T5
U3-T5
U2-T1
U2-T1
U3-T2
U3-T5
U2-T1
U2-T1
U3-T2
U2-T1
U3-T5
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U2-T1
U3-T2
U3-T5
U3-T2
U3-T5
U3-T2
U3-T5
U3-T5
Bar Code
1014389
1014390
1014390
1014391
1014391
1014392
1014393
1014397
1014397
1014487
1014492
1014493
1014494
1014496
1014497
1014498
1014499
1017000
1017001
1017002
1017005
1017006
1017007
1017008
1017009
1017010
1017012
1017013
1017014
1017015
1017016
1017017
1017019
1017020
1017021
1017023
1017024
1017025
1017029
1017030
1017031
1017032
1017032
Bromide
(ppm
50.3
39.4
39.3
67.0
63.7
48.6
40.1
44.3
43.7
45.5
54.5
42.0
49.1
37.0
41.2
45.2
35.7
41.4
45.6
34.6
42.7
43.3
33.9
45.4
42.3
33.5
45.0
41.6
33.2
44.4
43.1
33.1
34.1
46.0
56.4
44.5
44.9
32.8
44.8
32.2
43.5
32.0
31.8
Analysis Date
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
01Apr02
25
Appendix C
Average, Standard Deviation, and Percent Relative Standard Deviation
for Samples Analyzed in Triplicate for PFBA
26
Bar Code
577300
577302
577100
577110
577120
577130
577141
577150
577160
577168
577177
577187
577255
577262
577296
1014200
1014220
1014240
1014250
1014260
1014270
1014271
1014280
1014300
1014310
1014320
1014330
1014340
1014350
1014360
1014370
1014380
1014390
1014397
1014400
1014410
1014420
1014430
1014440
1014450
1014460
1014470
1014473
1014474
1014494
1014500
1014510
Average
(ppm)
25.7
22.3
0.53
0.31
1.66
0.15
0.07
1.42
3.50
0.27
2.01
1.41
0.02
0.14
0.51
4.24
1.03
2.87
3.71
2.46
3.66
1.30
2.33
2.01
1.57
1.58
1.87
2.57
1.45
1.12
1.67
0.95
0.80
0.84
1.43
1.47
2.83
1.53
2.64
1.50
2.16
1.45
2.07
2.03
1.27
0.40
2.27
Standard Deviation
0.25
0.26
0.003
0.004
0.033
0.007
0.003
0.028
0.061
0.006
0.011
0.012
0.000
0.003
0.005
0.026
0.029
0.010
0.007
0.025
0.020
0.013
0.007
0.001
0.003
0.008
0.014
0.030
0.007
0.002
0.008
0.011
0.012
0.006
0.008
0.007
0.017
0.028
0.002
0.011
0.004
0.021
0.035
0.012
0.024
0.009
0.016
%RSD
1.0
1.2
0.5
1.4
2.0
5.0
3.6
1.9
1.8
2.1
0.5
0.9
1.2
2.2
1.1
0.6
2.8
0.3
0.2
1.0
0.5
1.0
0.3
0.04
0.2
0.5
0.8
1.2
0.5
0.2
0.5
1.1
1.5
0.7
0.5
0.5
0.6
1.8
0.1
0.7
0.2
1.4
1.7
0.6
1.9
2.2
0.7
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Bar Code
1014520
1014530
1014540
1014550
1014560
1014570
1014580
1014590
1017005
1017006
1017007
1017017
1017025
1017038
Average
(ppm)
4.33
0.60
2.51
2.49
0.85
0.73
2.54
2.67
0.58
0.96
0.56
0.51
0.49
0.92
Standard Deviation
0.006
0.007
0.019
0.021
0.004
0.010
0.021
0.018
0.022
0.018
0.011
0.011
0.009
0.008
%RSD
0.1
1.2
0.8
0.8
0.5
1.4
0.8
0.7
3.8
1.9
1.9
2.1
1.8
0.8
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Appendix D
Average and Percent Differences
for Samples Analyzed in Duplicate for Bromide
29
Barcode
577130
1014537
1017032
577267
577187
1014390
1014387
1014397
1014383
1014386
1014389
1014384
1014385
1014391
1014366
1014458
1014330
1014379
1014388
577160
1014283
1014267
1014285
577934
577302
Average
(ppm)
22.3
26.5
31.9
34.1
37.6
39.3
41.5
44.0
44.2
48.4
50.4
50.5
61.4
65.3
73.5
74.0
74.8
76.8
81.2
82.9
96.0
105.0
142.1
484.7
491.5
%Difference
0.2
0.7
0.6
0.3
0.6
0.2
0.2
1.4
1.6
0.8
0.4
0.2
3.8
5.0
0.7
0.5
0.9
0.5
0.5
0.3
1.0
0.2
0.1
0.1
0.1
30
